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I. SUMMARY 


As a part of a study of the blind river dolphin known as 
the Susu or Buhlaan (Platanista gangetica), four biologists 
from the Steinhart Aquarium, California Academy of Sciences, 
spent eleven days on the Indus River near Sukkur, 320 miles 
north of Karachi, West Pakistan (November, 1968). Participants 
were Fredric L. Frye (veterinarian), Elkan J. Morris (photogra- 
pher), Robert L. Brownell, Jr. (cetologist), and Earl 5S. Herald 
(party chief). Although the project was guaranteed 20 dolphins, 
only three young females were captured. As a result, the field 
anatomical work originally planned was not carried out. 

The susu proved to be sideswimmers, the first cetaceans 
known to show this method of swimming. The 59-pound female 
swam on her left side in a clockwise direction, whereas the 
49- and 43-pound females swam on their right sides in a counter- 
clockwise direction. While side swimming, the pectoral flipper, 
right or left depending upon swimming direction, either touched 
the bottom or trailed about one inch above it. The tail was 
higher in the water than the head so that the body was at an 
oblique angle to the bottom of approximately 10 degrees. 

Thus the head is aimed downward and moves constantly. If 
the susu were vertical in the water, the head would be bobbing 
up and down; but since it is on its side, the head motion 
becomes a lateral sweep over the bottom. The sonar must be 
highly effective since a healthy blind dolphin never hits a 
wall or an obstacle. Sonic recordings made by Mr. William 


Evans showed that the sound emission consisted of pulse ‘trains 


which were almost constant, varying only in amplitude and repe- 
tition rate. By contrast, the related Amazon dolphins, Inia 
geoffrensis, in an adjacent tank seemed to produce trains of 
pulses only when orienting towards food and/or strange objects 
placed in their tank. ‘The wave form of individual pulses pro- 
duced by Platanista are generally similar to those produced by 
Inia with maximum energy concentrated above 45-50kHz, with the 
energy distributed over a much narrower band of frequencies 
than most delphinids, e.g., Tursiops, Stenella, etc...” 

These three blind dolphins hold the flight travel record 
For cetaceans, having moved from Sukkur to San Francisco in 
five days, a distance of some 11,000 miles. Two of these days 
were spent in recuperative swimming, one at Karachi and one at 
Tokyo. Although they were presented with 4 constant wide vari- 
ety of living and dead food, they would accept none. Conse- 
quently they were placed on a force-feed schedule. 

Anderson (1878) showed that Platanista lacked the lens of 
the eye. We did not find that the blind dolphins showed any 
reaction to drastic change in light intensity, however Dr. Alan 
Scott's anatomical study suggests that the eye may possibly 
serve as a light sensor. He states: 

"These eyes are markedly rudimentary, and quite incapable 
of forming an optical image by virtue of the complete coverage 
of the cornea by the lids, by virtue of the flat nature of the 
cornea, and by virtue of the absence of an effective lens, 
with degeneration and absorption of the lens fibers. 


"The retina is adapted as a light-gathering rather than 


image~resolving structure, despite the apparent cone nature of 
tha receptor Layer. It seems doubtful that li ght could reach 
the retina because of the dense pigmentation of the overlying 
skin and “Lids;'' however, the substantial musele layer in the 
posterior orbit connected to these lids through tendon-Like 
strands would indicate that the lids may indeed by able to be 
opened, and the sphincter~like arrangement of muscle fibers 

in the lid may indicate that the lids close. Thus, the behav-~ 
ioral finding of no response to light may, in nature, be 
otherwise. On balance, teleology would require, therefore, 
that one presume the eyes act at least as light sensors." 

From the time of capture, the blind dolphins survived for 
38 days (59 lbs), 24 days (49 lbs), and ui days (43 lbs). Pri- 
mary cause of death for the two Larger animals was pneumonic 
infection, and for the smallest dolphin, the injury to the Lower 
jaw at the time of capture was deemed responsible. One lLabora- 
tory report suggests loss of immune response through use of 
dexamethazone as a partial cause of mortality. Detailed logs, 
measurements, and pathology reports (Dr. D. Taylor -- Dolphin 
#1, and Dr. M. Lagios -- Dolphin #3) are appended. 

Skeletons of the two larger females are at the California 
Academy of Sciences (CAS #14921 /dolphin #1, 59 lbs, TL 121 cm/ 
and CAS 414922 /dolphin #2, 49 lbs, 115 cm TL/), and the skele- 
ton of the youngest female /dolphin #3, 43 lbs, 10/7 cm TL/ is 


at the Museum of Comparative Zoology (MCZ #52306). 


II. BACKGROUND 


The written record on blind river dolphins goes back to 
the time of Pliny the Elder (A.D. 77), who wrote in his NATURAL 
HISTORY (Book $, section 17): 

OO dae de In the Ganges in India there 1s a fish 
called the Platanista /So called today; a 
stall pat guest lone ay | ee ane 
a 
It may be noted that Pliny does not comment upon the fact that 
Platanista gangetica is blind or that it is called by various 
native names such as susu, buhlaan, etc. 

In the late 19th century there was a flurry of interest 
in the blind river dolphin, most of which was anatomical. 
References to these are easily available in any good recent 
synonomy, one of which is Philip Hershkovitz: 1966, Catalog 
OE Whales.2’ One of these early scientists was most excep~ 
tional: John Anderson was a surgeon, Director of the Indian 
Museum, and Professor of Comparative Anatomy at the Medical 
Collegeof Calcutta. His monumental work (1878) published as 
Anatomical and Zoological Researches, and Zoological Results 
of the Yunnan Expeditions contains detailed anatomical des- 
criptions of the blind river dolphin (pp. 417-550; pls. 25, 
26, 28-32, 34-41), as well as of the estuarine dolphin, 


Orcella fluminalis. His studies were so comprehensive that 


~ Above quotation copied from the Loeb Classical Library 
edition of PLINY: NATURAL HISTORY, with an English trans- 
lation in ten volumes by H. Rackham: Harvard Univ. Press; 
1940...vol. TI, p- 193. 

ay 

~ ULS. Nat. Mus. Bull. 246; 259 pp., 1966. 


this may have served to stifle the interest that zoologists 
of the region might have otherwise had in this interesting 


creaTure. 


III. PERSONNEL AND ITINERARY 


The four-man field party was composed of research and 
field associates of the California Academy of Sciences’ 
Steinhart Aquarium: Fredric L. Frye, veterinarian surgeon, 
Berkeley, California; Elkan J. Morris, biologist-photographer, 
Fairbanks, Alaska; Robert L. Brownell, Jr., cetologist, San 
Diego, California, and coordinator Earl S. Herald, ichthyolo- 
gist and Steinhart Associate Director. 

While Brownell travelled by way of Europe to confer with 
colleagues, Herald, Frye, and Morris left for Tokyo (Friday, 
October 18, 1968), where arrangements were to be made for a 
5000-gallon holding tank adjacent to the Haneda airport. By 
special arrangement with Japanese customs officials, the dol- 
phins would then be able to enjoy 24 hours of recuperative 
swimming before making the Tokyo-San Francisco flight. In 
cooperation with Dr. Masaharu Nishiwaki, Director of the Ocean 
Research Institute, personnel from the four major Tokyo 
aquarium and oceanarium installations (Ueno Park, Yomiuriland, 
Enoshima, and Aburatsubo) graciously planned to provide the 
necessary manhours to set up the tank. Highlight of the 
stopover was an invitation to visit at the home of HIH the 
Crown Prince Akihito for an evening discussion session. Pro- 


fessionally, the Crown Prince is an ichthyologist and has 


a keen interest in all aquatic organisms, including blind 
dolphins. He had visited Steinhart Aquarium on his two pre~ 
vious trips to the United States. 

A short stopover in Manila enabled the group to visit 
the newly rebuilt Manila Aquarium and review plans for the 
porpoise stadium. The original aquarium was built more than 
60 years ago by Alvin Seale, who also supervised the 1922-23 
design and construction of Steinhart Aquarium. The group 
also took part in meetings at the Bureau of Fisheries, National 
Museum, and the College of Fisheries at the University of the 
Philippines. 

The writer had been requested to attend meetings with the 
Directors of the Applied Research Corporation of Thailand in 
Bangkok (Saturday, October 26, 1968). The next day we travelled 
to Karachi where we were met by Mr. Trevor Robertson (Pakistan 
Zoological Enterprises), who aided us through customs formali- 
ties. Brownell had already arrived. 

We had expected to leave the following day for the camp 
on the Indus, but unexpected eventualities prevented our 
departing until Thursday afternoon, October 31, 1968. With 
all our gear loaded aboard Robertson's Land Rover and a rented 
International pickup driven by Elkan Morris, we proceeded some 
320 miles northward to the Lloyd Dam, or Barrage, just below 
the town of Sukkur. At that point we were met by J. Anderson 
and assistants, who had arranged field operations. 

Our gear was then loaded aboard a flat-bottomed pole boat 


and we proceeded by poling (1% miles per hour) for some four 


miles to the south end of the island of Tappu, where a Large 
tent had been set up. Nearby was a 20 x 20 ft ditch newly 
dug for the holding of yet-to-be captured dolphins. And there 
were dolphins in the area ~- as many as 5 to 10, but with the 
individual members separated by a considerable distance. Two 
days later, with the 1~foot drop in the level of the water, 
all dolphins disappeared. However, they were present upriver, 
so we moved our camp two miles to the north end of Tappu Island. 
Our camp remained there during the following seven days while 
the three dolphins were caught. 

| On Saturday afternoon, November 9th, we loaded the susu 
aboard the pole boat and started for the Rohri-Sukkur railroad 
station, where we were to board the Khyber Mail for Karachi. 
Arrival in Karachi was Sunday morning, at which time the dol- 
phins were transferred to a small swimmingpool at the KLM 
Midway House adjacent to the airport. They swam there for 
about 41 hours until the Pan American Flight #2 left at 3:35 
a.m., Tuesday morning, November 12th. About 15 hours and four 
stops later, we were in Tokyo, arriving at 9:45 p.m. Within 
an hour the dolphins were transferred to the 4 x 12 ft holding 
tank located on the property of the nearby Ebara-Infilco Company. 
They swam for about 22 hours until the following night, Wednes- 
day at 8:45 p.m., when they were loaded aboard Pan American 
Cargo Flight #876. 

Arrival in San Francisco was 10% hours later at 2:08 p.m., 

actually the same day (Wednesday, November 13th) since we had 


crossed the International Dateline. As a fitting climax’, the 


San Francisco Police Department assigned a rookie motorcycle 
officer to clear the way for the dolphin truck from the air- 
port to Steinhart Aquarium. He did not know the proper route, 
so a 20-minute trip stretched out to 1% hours. However, by 
3:40 p.m. all three blind dolphins were swimming contentedly 


in their new tank at Steinhart. 
TV. THE INDUS RIVER AREA OF STUDY CCLIMATE AND WATER) 


The Lower Indus Valley is a desert with annual mean rain- 
fall of less than 10 inches. Summer daytime temperatures may 
reach 120° F. As is typical of deserts, however, the nights 
are much cooler. The recording thermometers which we operated 
during most of our nine-day November stay on the Indus showed 
a daytime high of about 82° F. in the shade (2-4 p.m.), and 
about 90 to 95° F. in the sun. Night temperatures dropped to 
a low of 51-54° F. at around 5:00 a.m. Vegetation other than 
zerophytic plants is Limited to the areas adjacent to the 
river, to the canals, and to the irrigated Land. 

The Indus River is some 1800 miles long and covers about 
372,000 square miles. Blind river dolphins have been observed 
throughout most of the navigable part of the river, i.e., from 
near Attock (2079 £t. elevation) at a latitude of 34° N. to 
about the latitude of Karachi, 24° N. Whereas originally the 
susu had most of the navigable waters available to them, that 
has been changed in recent years by construction of a series 
of giant irrigation dams called barrages, with each being 


separated by distances ranging between 75 and 300 miles. Indi- 
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cations are that the dolphins will not go through the barrage 
overflows, so that individual populations are now isolated 
between the dams. 

The world's largest earth-filled dam is the Lloyd Barrage 
located just below Sukkur, about 320 miles north of Karachi. 
Our base camp was on the island of Tappu, about 8 miles above 
the Lloyd Barrage or about 5 miles above Sukkur. Canals lead- 
ing from the barrage irrigate more than 4,000,000 cultivated 
acres. The volume of discharge from the barrage ranges from 
an August high of 409,670 cubic feet per second, to a January 
ios of 31,071 cubic feet per second. If the barrage gates are 
opened, the discharge rate can fluctuate drastically. For 
example, during the night of November 2, 1968, the barrage 
operators increased the flow and as a result, the water level 
adjacent to our camp suddenly dropped about 12 inches in 12 
hours. Dolphins that had been prevalent around the campsite 
disappeared, and did not return to the area for about one week. 

Water temperatures were not as extreme as air temperatures. 
Shallow water inshore showed a daytime maximum of 81° F., and a 
nighttime low of 63° F. In the center of the river about one- 
quarter mile from shore, the surface water was usually about 
77° F. There was a thermocline at about 6-10 feet, below which 
the water was colder by 4° F., i.e., 73° F. Highly sophisti- 
cated equipment was used to find this difference: Elkan 
Morris swam down to about 15 feet, where he took a water 
sample by sealing a drinking cup against his abdomen and then 


swimming to the surface. 


LO 


The high silt content gives the Indus water its charac~ 
teristic muddy brown color. Inshore water had maximum visi- 
bility of less than one-half inch, whereas in the relatively 
clear mid-river water, visibility increased to four inches. 


Bright aluminum film canisters were used as Seiche discs. 
V. DOLPHIN DESIGNATIONS 


The susu were given numbers based on the order in which 
they were received by our group. It just happened that this 
was also the sequence in sige. We added informal working 
names based upon the condition of the lower jaw where the 
Sindi fishermen had attached the rope tether to the captive 
animal (see photos). Thus no. 1 at 59 pounds was "scratch 
jaw," no. 2 at 49 pounds was "'smooth jaw," and no. 3 (43 lbs), 


whose jaw had been cut to the bone, was “icky jaw." 


Ll 
VI. FIELD AND AQUARIUM OBSERVATIONS 


When the first susu was captured (59 lbs., Nov. 4, 1968), 
we observed several startling features about this young blind 
dolphin. The body was extremely fat and chunky, much more so 
proportionately than that of the susu relative in the Amazon, 
Inia geoffrensis. There was also a distinctive color pattern 
with suffuse pinkish red on the underside grading to dark grey 
above. This was very Penn ieeent of the color of the Amazon 
dolphin. It may be noted that the name "pink porpoise" was 
applied to the first Amazon dolphins brought into the United 
Sener in 1956, 

The one~inch teeth in the front part of the jaw were 
extremely wicked in appearance, whereas those in the back of 
the jaw could hardly be seen since they had barely erupted 
through the gum. This was apparently a juvenile character 
since early illustrations had shown the adults with distal 
teeth only slightly longer than those nearer the throat. This 
brought up an interesting question as to the method by which a 
young dolphin with such frightful dentition could obtain milk 
from the mother without leaving the parent a mutilated shred. 
Mr. F. G. Wood, Jr. came up with a good suggestion -~ l.e., 
that the area at the base of the jaw where the teeth were not 
erupted had to be the area used to obtain milk. By pressing 
that part of the mouth against the mammary slits, the susu 
could undoubtedly obtain its necessary nourishment. More 


captive susu should solve this problem. 


The susu were first placed in a small pond near the river 
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and later transferred to a 20 x 20 ft enclosure which was dug 
for them near our camp. Each time they came to the muddy sur- 
face to breathe, it was obvious that they were rolling the body 
as they started back down. Herald had postulated that the susu 
would prove to be backswimmers Like the Amazon dolphin, and 
this was what we thought to be the case until we saw them Later 
in clear water. In a small swimmingpool near the Karachi air- 
port we saw for the first time on November 10, 1968, that the 
susu were sideswimmers, the only cetacean to show this method 
of swimming. The 59-pound female swam on her left side in a 
clockwise direction, whereas the 49- and 43-pound females swam 
on their right sides in a counter-clockwise direction. While 
side swimming, the pectoral flipper, right or left depending 
upon swimming direction, either touched the bottom or trailed 
about one inch above it. The tail was higher in the water 
than the head so that the body was at an oblique angle to the 
bottom of approximately 10 degrees. Thus the head is aimed 
downward and moves constantly. If the susu were vertical in 
the water, the head would be bobbing up and down; but since 
it is on its side, the head motion becomes a lateral sweep 
over the bottom. 

When the susu were placed in their mud-walled enclosure 
on the banks of the Indus, they dashed about erratically and 
on more than one occasion, almost stranded themselves on the 
shallow edges. At first they did not seem to be able to Locate 
the bank. We wondered about the effectiveness of their sonar, 


but when we placed them in the clear water of the small cement 


3 


pool near the Karachi airport, they had no difficulty avoiding 
the sides. This was also true later in the Aquarium tanks at 
Steinhart. To test further their sonar ability, we placed a 
series of 10 vertical pipes (2 in. diameter) at different posi- 
tions in the tank. Although these obstacles were within the 
normal swimming pattern of the susu, they were easily avoided. 

Whenever the susu were handled on the Indus, they made 
occasional sounds which led us to suspect they might be as 
talkative out of the water as Tursiops. During the later part 
of their captivity they did not show this trait. Audio speci- 
alist William Evans, with two associates, visited Steinhart on 
November 25-26, 1968. His recordings showed that the under- 
water emission consisted of pulse trains which were almost 
constant, varying only in amplitude and repetition rate. By 
contrast, the related Amazon dolphins, Inia geoffrensis, in an 
adjacent tank seemed to produce trains of pulses only when 
orienting towards food and/or strange objects placed in their 
tank. Evans states: "'The wave form of individual pulses pro- 
duced by Platanista are generally similar to those produced by 
Inia with maximum energy concentrated above 45-50 kHz, with 
the energy distributed over a much narrower band of frequencies 
than most delphinids, e.g., Tursiops, Stenella, etc...” 

We found that the blind river dolphin maintained very 
loose pods with as much as 50 to 220 yards between individuals. 
Although we saw a maximum of about ten animals in an area at 
one time, they were almost solitary insofar as the swimming 


area available to an individual was concerned. This undoubtedly 
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explains why all three of the young susu were without scratches 
on the body when first captured. As their captivity continued, 
all of which was in a small swimming area, they gradually 
became belligerent, and a definite peck order was established. 
Dolphin No. 2, who was intermediate in size and had the least 
amount of jaw injury at capture, was the most aggressive. On 
occasion she would swim at either of her sisters with the mouth 
open to its fullest extent. This might have been a friendly 
greeting, but it did leave a number of scratches on the body. 
At one time, No. 1 developed an air bubble, probably in the 
digestive tract. This kept her at the surface for much of the 
time. When she attempted to swim to the bottom, No. 2 would 
often come toward her in an apparent attempt to drive her off. 
With little warning, No. 2 died after 24 days in captivity; 
then No. 3, the smallest, became the dominant animal. Part of 
the belligerency may have been caused by the fact that No. 1 
was swimming in a circle in the opposite direction from the 
swim circle of Nos. 2 and 3. No. 1, being a left-side swimmer, 
tended to approach head-on Nos. 2 and 3 who were right-side 
swimmers. 

Susu breathing was separated by intervals of 15 to 41 
seconds, with an average of about 28 seconds. Anderson (1878) 
gives a range of one-half to three-quarters of a minute between 
respiration. The time required for breathing 1s very short. A 
series of still photographs taken at the Aquarium shows that 
exhalation sometimes takes place underwater just before the 


susu breaks the surface. The period of time when the blowhole 
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igs out of the water and open is no more than one motion picture 


frame in length, i.e., 1/24th of a second. 


Vit. FOOD AND FEEDING 


Anderson (1878) reported that stomach contents of Platanista 
gangetica included shrimps or prawns, Palaemon carcinus, and 
two catfishes, Wallago attu and Saccobranchus fossilis. Rein- 
hardt (18 ) recorded the freshwater herring or hilsa, Clupea 
telara, and an unknown catfish, Pimelodes sp. Accidental non- 
food stomach items have included rice grains, kudoo grass seed, 
beetles, and even a solitary bee. 

The three-foot buhlaan which Anderson had in captivity for 
ten days was captured at Dacca (now East Pakistan), and was 
brought alive to Calcutta in a filled bathtub. During the night 
it supposedly ate some dead fish placed on the bottom of the 
tub; this was determined by difference in evening and morning 
counts of dead fish. However, no one actually saw feeding occur, 
and from the Steinhart experience, we would surmise that this 
probably did not happen. 

It should be noted that Anderson did not comment on the 
fact that Platanista is a side-swimmer; perhaps the tub was too 
narrow for the animal to show its normal swimming pattern. 

In order to determine what items were available for food 
in the Sukkur area of the Indus River, we made a small collec- 
tion of fishes; upon our return, we were surprised to learn 
that this was the first Indus River collection in the United 


States. These Fishes were of the same types being seined daily 
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for dolphin food. There were 377 specimens representing 33 
species. They are now catalogued as CAS 24231 - 24263. Seven 
of the species were represented by more than 10 specimens each; 
all are shown on the attached table. Identifications were made 
by Miss Pearl Sonoda of the CAS Department of Ichthyology. 

During the eight days when we had one or more captive susu 
in the enclosure on the Indus bank, Living fishes were captured 
nearby, then placed in a small pan and carefully transported 
to the enclosure where they were released. Instantly, there 
was considerable activity on the part of the dolphins, which 
we thought indicated they were capturing some of the fishes. 
However, since the muddy water made it impossible to watch them 
closely, we could not be sure of this point. 

After arrival in Karachi, we attempted to tease them into 
taking freshly-caught 4-inch mullet, but without success. 
Actually, we were not too unhappy about this since we preferred 
having them with clean digestive tracts during their forthcom- 
ing flight to San Francisco. 

The next feeding attempt was at Steinhart Aquarium, where 
the dolphins were presented with a variety of living fishes in 
the hope that some would prove acceptable. Every known tech~ 
nique was used to make the dolphins accept the live food, either 
voluntarily or involuntarily, but to no avail. In addition, 
dead fishes of several species were placed on the bottom of the 
tank, with careful counts before and after to determine if any 
were taken. 


On occasions, one or more of the dolphins made passes at 


Ly 


the fishes, and in one instance actually impaled the fish and 
subsequently mouthed it, but did not swallow it. During most 
of the captivity period, there were at least 200 fishes swim- 
ming in the 4000-gallon tank, with the following American species 
being represented: 

White catfish, Ictalurus catus (5 in. to 4 in.) 

Carp, Cyprinus carpio (6 in. to 12 in.) 

Goldfish, Carasius auratus (2% in.) 

Hitch, Lavinia exilicauda (10 of ae 

Largemouth bass, Micropterus saimoides (12 in.) 

Although the dolphin water temperature at the Aquarium was 
75° F., we also tried some cold water fishes such as young silver 
salmon, Oncorhynchus kisutch, and crayfish, Astacus sp., but 
with similar lack of response on the part of the dolphins. Dead 
fishes left on the bottom of the tank overnight were usually 
whitebait smelt, Allosmerus elongatus and surf smelt, Hypomesus 
pretiosus. 
Mr. William Evans has suggested that the lack of interest 

in living food may be due to difference in resonance quality 
of North American freshwater fishes as compared with those of 
the Indus River. Thus the dolphins' sonar might not identify 
the fish as a food material. A fish with an airbladder would 
obviously give an echo-ranging response much different from 
that of one without an air bladder. Also, the presence of con- 
siderable turbidity would undoubtedly change the quality of the 


sonar pattern. 
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Since the dolphins would not take food voluntarily, we 
placed them on a force-feed schedule, first with a stomach 
tube and later with whole fish. The food was composed of 
osterized shrimp (5%), clams (10%), mackerel (10%), and day 
smelt (75%). Each dolphin had its own hotwater bottle in 
which the osterized food was placed. A half-inch ID flexible 
tygon tube attached to the bottle was then carefully inserted 
in the dolphin's mouth and gently pushed about 10 inches to the 
stomach. A tubular plastic guard was usually placed over the 
teeth of the lower jaw to prevent the sudden snapping of the 
jaws, which is a typical reaction of the susu towards efforts 
to open the mouth. 

The largest daily amounts taken by the dolphins were 42 
ounces for No. 1 (59 lbs.), 28 ounces for No. 2 (49 lbs.), and 
36 ounces for No. 3 (43 1lbs.). 

After the autopsy of the three dolphins, we determined the 
dual stomach volume for each animal to be 1330 ce. (42 fluid 
oz.) for the 59 pounder, 900 cc. (30.6 fluid oz.) for the 49 
pounder, and 525 ce. (17 3/4 fluid oz.) for the 43 pounder. 

The length and diameter of the Platanista intestinal tract 
are radically different from those of its Amazon cousin, Inla 
geoffrensis. An autopsy which we performed on the latter (40- 
pound male, December 18, 1963), showed a pencil-sized intestine 
measuring an amazing 96% feet. Only 10 5/8 inches was large 
intestine and the remainder was small intestine (ration 9:1).. 
The blind dolphins of the Indus River were in the same size 


range but had much shorter and thicker intestines. The 
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lengths of the tracts were not proportionate to the size of the 
animal; for Nos. 1, 2, and 3 they measured 19 ft. 1 in., 16% ft., 
and 20% ft. For the last individual, the length of the small 
intestine was 18 ft. 10 in. and the large intestine 20 in. (ratio 
Liesl. 

Anderson (1878) stated that susu measuring 5% to 6 feet 
have a small intestine ranging between 22 ft. 2 in. and 24 ft. 
1L in. He also stated that the large intestine of the adult is 
2 ft. Lone. 

Another difference between the Amazon Inia and the Indus 
Platanista is in the method of digestion. Since Inia has such 
a very narrow intestinal tract, it cannot pass large fish heads 
and bones. So it does the obvious thing -- it regurgitates the 
bony parts after the meat has been digested. This is the curse 
of the aquarist's existence since it is possible to have a 
sparkling clear tank one minute and the next moment, due to 
rejected food items, to have a tank that has minimum visibility. 
Platanista has been observed making the same repurgitating 
movements with the mouth opened and the lower jaw pulled quickly 
downward. However, the susu usually did not regurgitate in 


spite of these movements. 


W. PAKISTAN: 


Sukkur ) 
Robert Brownell. 


CAS 
‘Cats = 


Colls3 


No. of 
spec. 


Indus R., 325 mi. N. 
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IDENTIFICATION OF INDUS FOOD FISHES 


of Karachi (i.e., 5 mi. N. of 
Earl S. Herald, Elkan Morris, Fredric Frye, 


DATE: 1-11 November 1968 


Sclentific Name Common Name 


JymiPGrie Srenih en Poel hoe he Pe See i Eee Ln a A a a a a Ee ee ee eee] tote Bote pert 


24232 
24233 
242734 
24235 
242306 


24237 
24238 
24239 
24240 


24241 


24242 


24243 


242 4h 


24245 


Bg 
oy O™ 


PPA FP 


aes: 


-. Clupeidae (herrings) -- 
Gudusia chapra (Ham) Herring (local name: 
Suhia) 
~- Cyprinidae (minnows) -- 
Aspidoparia morar (Ham. ) (Local name: Kenwachi) 
Chela cachius Ham. 
Labeo angra CHam.) Labeo (Local name: 
Thu hunahia Raia) 
Labeo Clocal name: 
Karaunchar) 
Labeo Clocal name: 
Rohu) 
(Local name: Raia) 
Green barb, swamp barb 
(local name: Sidhar1) 
Olive barb (local 
names: Darahee, 
Sidhdhar) 
Barb (local name: 
Sidhar1) 


Labeo calbasu (Ham. ) 


Labeo rohita (Ham.) 
Cirrhinus reba (Ham. ) 
Puntius chola (Ham. ) 





Puntius sarana (Ham.) 


Puntius sophore (Ham.) 


Meta I fe ay SS) SaaS eel 


Osteobrama cotio (Ham. ) 
-~- Cobitidae (Cloaches) -- 


Oxygaster bacaila (Ham. ) Loach (local names: 
Chalhawa, Ghalhawa) 


-~- Schilbeidae (€catfishes) -- 


Clupisoma garua (Ham.) (Local names: Baikarl, 
Karahi) 


-- Siluridae (catfishes) -- 


Glass catfish; butter 
catfish (local name: 
Jalkapoor) 

Wallago attu (Bl. and Schn.) Freshwater shark (local 

names: Padhani, Barar1) 


Ompok bimaculatus (Bloch) 
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CAS No.of ‘ ae 
CAT. # Spec. Scientific Name _ Common pale 
-- Bagridae (catfishes) -- 
225 1 Mystus (Mystus) cavasius (Ham.) (Sutahawa Tengara) 
24247 1 nystus (Osteobagrus) seenghala (Dariari Tengar) 
-- Sisoridae (catfishes) -- 
9LI48 LO Gagata cenla (Ham. ) (Local name: Tinkatia) 
~- Belonidae (needlefishes) -- 
24249 5 Xenentodon cancila (Ham. ) Freshwater garfish 
(kauwa ) 
~- Ambassidae (glassfishes) -- 
24250 LO Chanda baculis Ham. Glassfish (Chanari) 
24251 3) Chanda nama Ham. Glassfish (Chanar1) 
-- Mugilidae (mullets) -- 
24252 5 Mugil parsia (Ham. ) Gold spot mullet 
-~- Ophicephalidae (snakeheads) -- 
24253 11 Channa punctatus (Bl.) Spotted snakehead; 
green snakehead (Girai) 
24254 1 Channa striatus (B1.) Striped snakehead; 
murrel (Saur, sauri) 
-- Kastacembelidae (spiny eels) -- 
24255 1 Macrognathus aculeatus (Bl.) Lesser spiny eel 
(Malga, Patya) 
24256 8 Mastacembelus armatus (Lac.) Spiny eel (Baam) 
-- Gobiidae (gobies) -- 
24257 9 Glossogobius giuris (Ham.) Freshwater goby; bar- 
eyed goby (Bulla) 
-- Cyprinidae (minnows) -- 
24258 1 ?Amblypharyngodon mola (Ham.) Carplet (Dhawal) 
24.259 55 Barilius ?bendelisis (Ham.) 
24260 166 Chela sp. 
-- Cobitidae (loaches) -- 
24261 i: ?Nemachilus Loach 
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os, — Scientific Name Goumion Nadie 
-- Cyprinidae (minnows) --~ 

24262 2 ?Puntius 

24263 1 ?Rasbora 


Local names taken from: Fishes of Eastern Uttar Pradesh 


ee (=a a iS, 
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VIII. MEDICATION AND FOOD SUPPLEMENTS 


The medication program for the blind river dolphins from 
the time of their capture was planned for a therapeutic level. 
Although we were aware that the susu, like other cetaceans, 
would have a blubber Layer, we were unprepared for the discovery 
at the first autopsy that a 60-pound animal rides in a sheath 
of fat more than 55 mm. in thickness. We also found at the 
autopsy that the hypodermic needles had not been penetrating 
through the blubber Layer and that the tetracycline remained 
as an insoluble mass in the fat (see photo). This was confirmed 
by blubber samples placed under black light, which showed the 
telltale fluorescence of tetracycline. It is probable that 
vitamin B complex, thiamine hydrochloride, vitamin C, and 
erysipelas bacterin also remained undissolved in the fat Layer. 
Since dexamethazone is fat soluble, it was undoubtedly absorbed 
by the susu. After the first autopsy on December 11, 1968, all 
medications for the remaining susu were given by mouth. The 
amount of the medication and food supplement were those recom- 
mended in veterinarian practice based on the advice of Steinhart 
Research Associate Dr. Fredric L. Frye. 

The materials used were as follows: 


BY MOUTH 


(a) Oxytetracycline tablets: 250 mg. ea.; Charles Pfizer &Co. 
(b) Ghloromycetin: 250 mg. ea.; Parke Davis & Co. 

BY HYPODERMIC -- 
(a) Azgium (dexamethazone): 2 mg. per cc.; Schering Corpora-~- 


tion, 
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(b) Liquimycin (Coxytetracycline hydrochloride): 50 mg. per 
cc., Charles Pfizer & Co. 

(c) Terramycin liquid: 50 mg, per cc.; Charles Pfizer & Co. 

(d) Vitamin B Complex: 50 mg. per cc.; Parke Davis & Co. 

(e) Erysipelas Bacterin; Bioceutic Laboratories. 

Cf) Thiamine hydrochloride; Vitamix Corp. 

During the first days of their captivity (1/7 days for No. l, 
13 days for No. 2, and 12 days for No. 3), the dolphins were on 
a daily therapeutic level of 150 mg. of tetracycline and 2.0 mg. 
of dexamethazone. The latter was gradually dropped to 1.5 mg. 
and then to 1.0 mg. Upon arrival at Steinhart, beginning Novem-~ 
ber 14, they were given daily injections of vitamin B Complex 
(1 cc.) and thiamine hydrochloride (100 mg.). Beginning November 
22, the B complex and thiamine were given orally. Erysipelas 
Bacterin (2% cc.) was given November 27th (No. 3) and November 
29th (Nos. 1 and 2). On November 27th the dolphins were placed 
on oral tetracycline (250 mg. per tablet); then on December 4 - 
8, LOO mg. terramycin and 6 mg. dexamethazone, the Latter taper- 
ing to 1 mg. within 3 days. Medication from December 12th to 
the 20th for the last and smallest dolphin was 750 mg. oral 
tetracycline increasing to 1000 mg. per day, then shifting to 
1000 mg. of oral chloromycetin. This was having an effect as 
shown by changes in the blood count (see Section X), but there 
were too. many other problems. 

During the last 8 days of Life of No. 1 and the last 18 
days of life of No. 3, rectal temperatures were recorded. These 


varied between 94.3 and 95.5 degrees F. for No. Ll, and between 
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94.8 and 96 degrees F. For No. 3. There seemed to be no correla- 
tion between physical condition and activity of the dolphins and 


their temperature. 
IX, SHIPMENT 


For shipping the susu we had brought with us large clear 
sheets of heavy vinyl plastic (10 gauge). The shipping containers 
were made from tea boxes; each of the three containers measured 
(ID) 48 inches in length, 23 inches wide, and 18 inches high. 
The plastic was carefully placed as a liner for the containers. 
During most of the trip we kept about one inch of water in the 
bottom of the containers, and the dolphins were covered by wet, 
soft cloth. We were most careful to make sure that there was 
3/4 inch greater distance between the blowhole and the surface 
of the water. During two portions of the trip, the dolphins 
actually floated within the shipping containers which were 
filled nearly to the top. This occurred during the 2% hour 
trip downriver from the Island of Tappu to Rohri, and also for 
30 minutes at the Hong Kong airport. 

Shipment revealed another interesting difference between 
Platanista and Inia. The Amazon dolphin has a very flexible 
body and a 50-pound Inia would be able to turn within the 23 
inch width of our shipping container. By contrast, a 50-pound 
Platanista is so chubby that it is impossible for it to turn 
within the shipping container. 

The trip from Karachi to Tokyo was made on the regular Pan 


American passenger plane (Boeing 707). We placed one recording 
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thermometer in the forward hold with the dolphins, and then 
kept the other thermometer with us in the passenger compart- 
ment. This was a fortunate arrangement since it allowed us 
to check with the skipper and flight engineer about the dif~ 
ferences in the temperatures between the two areas. The higher 
and the longer the ship flies, the colder the forward cargo 
compartment becomes. At 35,000 feet the outside air tempera- 
ture can be -67° F., and although the trip in the passenger 
area may be comfortable, that of the cargo compartment may be 
55° or lower, The efficiency of the heating for the cargo 
area ils not as great as that for the passenger area; this had 
been borne out two years earlier when, with the cooperation of 
Pan Am, we ran some temperature recording tests between San 
Franeisco and Honolulu. This differential temperature does 
not apply to all-cargo planes. 

Since these three blind river dolphins travelled farther 


than any other cetaceans, the following breakdown will be of 


interest: 
Holding ditch to Karachi (boat 16 heurs 30 minutes 
and train) 
In Karachi swimming pool 42 hours 35 minutes 
Karachi to Tokyo (plane) 16 hours 15 minutes 
Tokyo holding tank 21 hours 50 minutes 
Tokyo to San Francisco (plane) 10 hours 28 minutes 
S.F. Airport to Steinhart L hour 32 minutes 


2S aa Sn SS Se = Se nn ee nn aS See Se ae 


TOTAL 4 days 13 hours’ 10 minutes 


2/ 


A. BLOOD 


Although we had originally planned an extensive blood 
program, we withheld taking samples until the animals would 
be taking food voluntarily and would hopefully be in a more 
healthy condition. That time never came, We took one blood 
sample on No. 2, but it was mixed with fluid so that the counts 
were not valid. Finally, when the third animal was doing poorly. 
we decided to take samples anyway; three were taken during what 
turned out to be the last six days of life (sea attached table). 
It was quite casy to take blood in the axil of the flipper, in 
fact, much easier than with Inia, 

With the discovery of the 29,300 white count at the first 
blood sample, the dosage of chloromycetin was increased from 
500 to 1000 mg. per day. Although this apparently did have an 
effect in dropping the white count to 19,500, it was found on 
culture of the blood following death, that it contained a gram- 
negative rod, Citrobacter, highly resistant to both chloro- 
mycetin and tetracycline, the two antibiotics we had used. 

At autopsy we were able to obtain enough blood from the 
heart to make electrophoretic runs with the plasma. As shown 
on the attached page, the plasma protein electrophoretic curves 
for Inia and Platanista are very similar. When one considers 
that the susu was in terminal illness when the sample was taken, 
the comparative curves of two healthy animals would probably be 
even more similar. The white~sided dolphin curve (Lagenorhyn- 
chus) is typical of several we have done for other species of 


delphinids. The gamma globulin (GG) for this lag 1s obviously 
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quite high. This may have been an indication of the low-grade 

infection the animal had been running. Although it had a white 
count of 10,900 when the sample was taken, the count had been as 
high as 25,300 some twelve days earlier. Treatment with tetra- 


cycline returned the animal to good health. 


BLOOD COUNTS OF BLIND RIVER DOLPHIN (No. 3) 
Platanista gangetica 
Captured on Indus River, near Sukkur, Pakistan Nov. 8, 1968; 


107 cm, 43 lbs; died Dec. 21, 1968 (36 lbs); captivity: 44 days. 








iMonday { Wednesday Friday 
12/16/68 12/18/68 | 12/20/68 
RBC 12,590,000 3,040,000 3,250,000 
WBC 29,300 22,150 19,500 
Differential 
apeaaitas 79% 76% 74% 


Sse 


Non Fil 3 7 8 
Eos = _ 





Lym. = 


Myelocyte 






MetamyeLlocyte 


aS 


Nucleated RBC 8/100 WBC 


12/100 WBC 14/100 WBC 
ee es 
Appearance of Moderate anisocytosis (macrocytic), slight 
RBC polychromasia /all three samples/ 


This dolphin died Saturday morning, December 2lst, 











about 14 hours after the last sample was taken. 
Data by Marjorie Hunt, University of California 


Medical Center. 
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iquidens) AND TWO MEMBERS OF 


COMPARISON OF BLOOD PLASMA PROTEIN ELECTROPHORETIC CURVES 
THE PLATANISTID RIVER DOLPHIN FAMILY (Inia geof rensis and Platanista 


FOR A DELPHINID MARINE DOLPHIN (Lagenorhynchus obl 





30 


XI. PARASITES 


Three kinds of parasites are known from the blind river dol- 
phine, Platanista gangetica. The most common is a small round 
is about 35 mm and width about 1.05 mm, as shown by measurements 
of 52 recent specimens (length: 18-35mm; median-25.5mm; mode-22mn; 
mean-22mm). Our two larger animals had these parasites, whereas 
the smallest did not. ‘They are normally found in the stomach but 
apparently may also occur through the digestive tract in lesser 
numbers. At death they move from the stomach up into the throat 
and mouth. From our largest animal we found many specimens of 
this worm, mostly from the throat. At one of the force feedings 
this animal regurgitated a few worms along with food. During the 
flight from Tokyo to San Francisco, Susu No. 2, the second largest, 
passed six worms (4 females 27-58mm and 2 males 31-34mm). Tenta- 
tive identification as C. lobulatum was made by Dr. Andrew C. 
Olson, Jr., of San Diego State College. Susu No. 2 also had an 
intact nematode in one of the mediastinal lymph nodes; since the 
lymph node had been sectioned, positive identification was not 
possible but the probability is that 1t was C. lobulatum. 

Two trematode flukes have been described from Platanista, 
but neither was found in our three animals. Cyclorchis 
campula (Cobold) 1876 according to Anderson (1878) is bril- 
liantly colored and present in immense —-, the hepatic 


ducts. Echinochasmus andersonl (Cobold) 1875 is confined to 


— ee ee a a a La 


1/ 
~ Journ. Gain. SOc... VOL. 13, Pp. 35% Dle 10, Tag. 3. 


Z 
2/ pid. 
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the small intestine. 

It may be noted that the Amazon freshwater dolphin, Inia 
geoffrensis, also has a round worm that lives in the stomach 
(Anisakis insignis Deising 1851), as well as a fluke (Huntero- 
trema caballeroi McIntosh 1963) found in the mucus of the 


bronchi of the lungs. The other two members of the Platanistid 


family, Pontoporia and Lipotes do not have recorded parasites. 
XII. MORPHOMETRIC DATA 


Anderson (1878, p. 427, table 1) provided detailed external 
measurements on eight susu ranging in size from a foetus of 
27.75 in. to a large female of 99.12 in. (tip of snout to notch 
of tail). ALL were captured in the Hooghly River near Calcutta 
with the exception of one from near Dacca. Anderson did not 
have material from the Indus River, so that measurements for our 
three susu (next page) are apparently the first for that region. 
Anderson also gave careful measurements for 15 skeletons (five 
females and ten males; tables 2, 3, and 4; pp. 428-429). 

It should be noted that separate names have been applied to 
the Indus River animal. The first, Platanista Indi Blyth 1859, is 
represented by a type skull in the Asiatic Society Museum in Cal- 
cutta. The second, Platanista gangetica var. minor Owen, 1853, Is 
represented by a type skull in the Museum of Royal College of Sur- 
geons. As Anderson has pointed out (1878, p. 424), both of these 
skulls are within the normal range of variation for Platanista 
gangetica. However, in spiteof this, it may be possible when suf- 
ficient material is available to show subspecific qiftorenees 


between the populations of the two river systems. 
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BLIND RIVER DOLPHINS, Platanista gangetica 
Captured near Sukkur, Indus mer Pakistan 
November 4, 7, and &, 196 


(All measurements in cm., 



































unless otherwise noted) _ 

i { 

#1 #2 #3 
a i a ee 
TOTAL LENGTH ame jis oe 167.0 
tp eg a nr Se enter rut sa ey sr ef A i rn 
Tip of upper Jaw to 

apex of melon ve ie eee. , Lar. | “ 
angle of gape | 22,0 2A .i0 22.3 
center of eye i 2125 20.2 21.3 
auditory meatus 39,5 2675 25:60 
blowhole 2520 on 0 23,4 
ant. inst. flipper | ee ~ 39,5  ~=©37.0 
tip of dorsal fin —_ | 81.0 70.0 70.9 
center of anus se | = “69.9 
Notch in flukes to: | 
anus 39.5 37.5 - 
genital aperture 7 . Se 30. = 
center of umbilicus | __67.0 | __60 60757 oad 
APPENDAGES - 
flipper-ant. inst.-tip | 2230 : 19.0 17.9 
ant. inst. -tip-curve — ae FOO ~ 
axilla to tip | 16.0 14.5 16.2 
maximum width LEE 5 mee: | ie 
height, dorsal fino s——s—‘—~srSC fin ! .O eS: 2.6 
length, dorsal fin. ©. © Te 8,0 15.4 
width, flukes, tip to tip ek ee 23.4 
notch, nearest pt. ant. border 1.0 | 9.5 - 
Rt. - halt” of fluke ~ 14.6 ~ 
Lt. half of fiuke — | : 4.0 ~ 
depth of notch OO ~ | 20 .. 2a | LO. 
Girth, axilla ~— _ 76.0. | rao - 
Girth, maximum To TO 125 ~ 69.5 
distance from tip of upper jaw a Sy ae) | = 
Girth, anus... ©. ee LOD L7.0 7 
APERTURES a ee | 
dimensions of eye: es & length , 2x2mm ss 33x2mm_1t = ew 
iength of mammary slits, left_ ee ee ee a 
length of mammary slits, right an ae - } ~ 
length, genital slit. ———~<CSSSC<CSS™”t~™~C— A =. base 
blowhole, length —sts—‘—SSS ee 5 a 
_external T auditory meatus: diameter {|  O.4 ~ | . 
Thickness of blubber, mid-dorsal 7 _ i =o = 
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ALI. AUTOPSIES 


When susu No. 2 died December 1, 1968, the Hong Kong flu 
was epidemic in San Francisco and it was not possible to get 
people together for the autopsy until the following week on 
December llth; meantime, the animal remained frozen. The night 
before the autopsy, susu No. 1 also expired, so that both ani- 
mals were autopsied at the same time. The autopsies were per- 
Formed by Dr. Fredric Frye (DVM) and Dr. Michael Lagios (CMD, 
pathologist). Measurements and organ weights were taken by Mr. 
Robert Brownell. Extensive tissue samples were also taken for 
study. in addition to those required for pathology, samples 
of muscle tissue were taken for Dr. Vincent Sarich, brain for 
Dr. Paul Puppione, and lipids from the jaw, melon, and belly 
for Professor Harold §. Olcott. Earlier, Mr. William Loughman 
obtained a living tissue sample from a microbiopsy for use in 
chromosome studies. Although the cells grew, they would not 
divide and eventually the cultures were lost. It may be noted 
that the same technique used by Loughman on the Steinhart mana- 
tee had resulted in a@ chromosome count of 56 -- the first for 
any sirenian (in press). Dr. Alan Scott, of the Institute of 
Visual Sciences, Pacific Medical Center, dissected the eyes 
from No. 1 susu (report appended). Pathology report on susu 
No. 2 is also attached; it was prepared by Dr. D. 0. N. Taylor, 
pathologist of the California State Department of Public Health, 
Berkeley Laboratory. His concluding diagnosis is "Purulent 
inflammatory lesions in the liver, spleen, lung, adrenal are 


indicative of a bacterial septicemia. Distomiasis is also 
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evident.’' Dr. Lagios concurred in Dr. Taylor's report. Dr. 
Lagios' very complete report on dolphin No. 3 1s attached. His 
findings indicate a probable loss of immunologic response due 
to the action of dexamethazone. 

As indicated elsewhere, the autopsies revealed that the 
young susu rides in a sheath of blubber almost two inches in 
thickness, and as a result, none of the medications had been 
injected deep enough to reach muscle tissue. The tetracycline 
in particular remained undissolved, appearing as a large oval 
yellowish area (see photo). At this time all the medications 
for the remaining susu were then changed to oral type. 

In the afternoon of the same autopsy day (December 11th), 
susu No. 2 that had been frozen for eight days was examined 
carefully and organ weights taken. Tissue samples were not 
saved. However, 1t was very obvious that the animal had died 
from massive pneumonia. At the time of capture this animal had 
very bad breath, which it continued to have during most of the 
24 days it was in captivity. Other than that, it appeared to 
be in the best condition of the three susu. Until two hours 
before death, 1t appeared most healthy. 

The third animal, with the serious jaw injury and supposedly 
the least chance for survival, survived the longest (44 days). 
It died at 5:30 a.m. Saturday, December 21, 1968; Dr. Lagios 
began the autopsy by 9:30 a.m. 

During the first autopsy, the skulls and skeletons of the 
two susu were carefully saved intact. For the third and small- 


est susu, a section of the brain case was carefully removed 
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with a powered bone cutter; then the brain was removed, pre- 
served and photographed. Complete serial sections are being 
made of the brain by peuvoanecomiee. Dr. William R. Mehler of 
the Ames Research Laboratory, NASA, Moffett Field, Sunnyvale, 
California, in cooperation with Dr. Jack deGroot, Professor of 
Anatomy, U. C. Medical Center, San Francisco; their findings 


will be reported later. 
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NECROPSY REPORT 


Division of Laboratories 
Viral and Rickettsial Disease Laboratory 
state of California | 
Department of Public Health 
2151 Berkeley Way 
Berkeley, California 94704 


(dolphin #1) 





Species Sex Age Length Weight Date Case No. 
Platanista r 1-1 — ; ——— 
gangetica ole 121 cm 534 lb 12-19-68 1-2295 


Captured on the Indus River, 6 miles northeast of Sukkur, W. 
Pakistan on 11/4/68. Died at Steinhart Aquarium on 12/10/68. 
Formalin fixed tissues for histopathologic examination 


received 12/19/68. 


Subcutaneous fat with tetracycline inclusion: A small amount 
of hemorrhage 1s evident in the subcutaneous fat in the paraffin 
embedded section. Frozen sections examined microscopically with 


an ultraviclet light source reveal a dull yellow fluorescence. 


LUNGS: There is hyperemia, edema, atelectasis, and migration of 
septal cells into alveolar spaces. Wumerous large bacilli are 
scattered throughout the lung parenchyma. In some sections there 
are rather small focal areas where purulent inflammatory exudate 
fills alveolar spaces, bronchioles and bronchi. At the margin of 
one section there is a small abscess. In another section there 


1s a small well organized hematoma. 


LIVER: There 1s moderate congestion. Small numbers of hepato- 
cytes around many of the central veins and some of the portal 
triads are undergoing necrosis. Small numbers of neutrophils 


have infiltrated these areas. In some sections the larger bile 


or, 


ducts contain cross sections of several flukes, however, there 


is only mild bile duct hyperplasia and fibrosis. 


SPLEEN: There 1s considerable subcapsular hemorrhage with many 
loosely arranged, focal infiltrations of neutrophils scattered 
throughout the spleen parenchyma. These are often oriented along 


the trabeculae, 


LYMPH NODES: Lymphatic nodules are barely evident. Most of the 
section is diffusely infiltrated with polymorphonuclear cells, a 


rather large number of which are eosinophils. 


THYMUS: None of the tissues submitted could be identified as 
thymus. Since lymph nodes were not listed it is suspected that 


tissues submitted as thymus were anterior mediastinal lymph nodes. 


KIDNEYS: Scattered pyknotic nuclei are present in Henle's loops 


of some lLobules. 


OVARY: Numerous primorial follicles, but no corpora Lutea or 


related structures are evident in the section examined. 


MAMMARY GLAND: Sections through the tissue designated as mammary 
gland have only skin and subcutaneous fat. No glandular elements 


are evident. 


ADRENAL: There are many small foci of neutrophils scattered 
throughout the cortex. Many pyknotic nuclei are present in the 


stratum glomerulosa. 


THYROID: No significant lesions. 
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FINAL DIAGNOSIS: 


1. Purulent inflammatory Lesions in the liver, spleen, lung 
and adrenal are indicative of a bacterial septicemia. 


2. Distomiasis. 


/s/ Dee O. N. Taylor, Ph.D., D.V.M. 
Veterinary Pathologist 


12-24-68 


(Weide Back 
Cavere 


B6EB~4027 Postmortem examination 


Platanista gangetica (Susu 


Nied: 05:3@ 23 Dec. 1958 


Autopsy: 09:30 71 lec. 19628 


‘lateral foci aspiration bronchapneumonia 
ss formation, weeks. (Culture: Pseudomonas 


A. Septicemia and pyemia, days. (Culture: Citrobacter. } 


pe ce ere Rar ah ar 


1, Metastatic abscesses, Skin. 

2, Farly microabscess formation, adrenal alands and liver. 

3. Possible hemolytic anemia, peal ate to Sepsis 
(increasing nucleated red biood cetls in peripheral 
blaod). 

4. Pre-renal azotemia with hyperuricemia (acute urate 


deposition, kidney; alevated terminal creatinine - 
5.2 mq %). 


B. Paralarynaeal - ventricular abscess, fett (culture: 
Pseudomonas aeruginosa and sume 


anna er ey rie ee ee et ann oe re oe ee ee 


intracellular nore ea 


Il. Multiple, semiconfluant areas nf ecoagulative fat necrosis, 
secondary to poteaces ae injections, caudai blubber. 


III. Drownina, termina} ‘aig yvantricle sadium: T2@5 mEa/Ls 
desquamation and 1y¥s lar linina celis, iungs). 


* Addendum to follow. 
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Index 


1) Summary of antibiotic treatment and clinical laboratory 
data. 


2) Gross description 
3) Microscopic description 
4) Discussion and recommendations 


5) Appendices: I. Flow sheet for antibiotics, steroids and 
clinical laboratory data, provided by 
E. S. Herald. 


Il. Postmortem bacteriology and in vitro 
sensitivity. 


Summary of Antibiotic Treatment 
and Clinical Laboratory Data 


A 19.5-kilo, 12-18-month-old immature female Susu (Plata- 
nista gangetica) received prophylactic IM tetracycline injec- 
tions o 00 mg over an inittal period of ten days following 
capture, alona with IM dexamethasone 3 mg/day X2 and then y 
1 mg/d for the remaining 7 days (total dexamethasone 13.5 mg). 
After a 9-day interval, tetracycline 250 mg PO was reinsti- 
tuted for 7 days (total: 1750 mg), followed by oxytetracycline 
IM 100 ma/d substituted for 5 days (total 500 mg). A total of 
24 mg dexamethasone was given IM in association with the 
oxytetracyciine for the 5-day period. 


Following the autopsy on Susu #2, intramuscular antibiotics 
were discontinued. Two days after the last oxytetracycline dose, 
tetracycline PO at 750 mg/d was reinstituted for 3 days. On 
the second day, chloramphenicol] 250 mg/d was started, and 
alli to 1000 mg/d for the remaining 7 days of the animal's 
life. 


After 3 days of chloramphenicol doses at 1000 ma/d, a white 
blood cell count (WBC) was 29,300 with a marked leukocytosis 
(increased percentage of polymorphonuclear leukocytes: PMN) 
of 79%. The degree of leukocytosis remained constant during 
the next 4 days, although the absolute WBC fell to 19,500. 
During the same period there was a progressive rise in the 
number of nucleated red blood cells (NRBC) from 8 to 14/100 
WBC. These clinical lab data in association with the therapy 
should indicate a continuing sepsis with hemolysis, unresponsive 
to the antibiotics in use. 
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Pight ventricle blood obtained 5 hours nostmortem had 
a creatinine of 5.8 mq % and a sodium of 3125 mEq/L; the latter 
value may reflect dilution secondary to terminal drowning tn 
fresh water. 


ee er a A Rl 


The body is that of an immature female Ganaes River Porpoise, 
weighing 37 }bs (16.8 kilos) at autopsy. 


External examination: Numerous small 0.2-0.4-cm punctate 
pustules, often with a rough, crusted center and surrounding 
pale halo are seen on the skin of the head and trunk, and to 
a lesser extent on the tail (see photos). Section reveals no 


discernible aross lesion. 





The tail blubber is indurated, impartina a stiff consistency 
to the caudal peduncle. Section reveals numerous large, firm 
4-X-5-cm areas of areenish-yellow translucent blubber, surrounded 
by a narrow hemorrhagic border and occasional associated hemor- 
rhagic needle-tracks. These lesions form a semiconfluent mass 
in the dorsocaudal vortion of the tail blubber, and focally, well 
onto the trunk. Parely did the lesion extend into the muscula- 
ture. Ultraviolet light produced a bright qreenish-yellow 
fluorescence in the lesion. 


The skin had been partially avulsed from the mandibular rami 
where they converge to form the snout. The bone is exposed for 
a 5-cm distance and shows yellow discoloration. The mucosacof 
the snout and the skin distal to this lesion are intact, without 
evidence of necrosis. 


Body cavities: Peritoneal membranes are smooth, without 
fluid or adheston. Foregut somewhat distended with 0.5 L of 
fish pieces. No intestinal parasites noted excent single 
bopyrid isopod, by inaestion. Pleural membranes smooth and 
aqlistenina, no adhesions. Pericardial sac smooth, with 5 ml 
vellow, clear fluid. 


Heart: Small, with prominent interventricular fissure, 

‘Gels’ Specter * ° ‘ . © 
producina bilobed apex. Pericardium smooth and qlistenina; 
vessels conaested. Endocardial surface and valves, smooth- 
textured, without lesions. PRiaht ventricular aspiration for 
culture, sera for sodium and creatinine determinations. 


Respiratory organs: Slowhale vestibule, larynx and tracnea 


are unremarkable except for a left, Naralarynaeal-~ventricular, 
thin-walled 3-X-4-cm abscess filled with creamy white pus. 
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Abscess cultured. No gross evidence of fibrous organization 
(photos). Smaller bronchial radicles, at the quartenary level 
and beyond, focally contain a thick, yellow, opaque exudate. 


Lungs: Visceral pleura is smooth. There are numerous, 
indurated, raised, subpleural 9.2-1.0-cm nodules, which on 
section show variously — thin-walled abscesses filled with 
thick, opaque, white pus, or white granular induration. The 
right upper lung ts atelectatic; the remainder is crepitant, 
pink, and with a slightly wet granular texture. Culture of 
one right lung abscess obtained. 


Gastrointestinal tract: Gastric mucosa velvety, without 
ulceration. Some regurgitated fish in esophagus. No serosal 
lesions. Prominent mesenteric lymphadenopathy. Small bowel 
and colon unremarkable. 


Liver: Smooth capsule and soft, friable, pale yellow-brown 
parenchyma, suggesting fatty metamorphosis. Portal vein and 
biliary ducts unremarkable. No gallbladder. 


Pancreas: Firm, compact anatomically, gross architecture 
unremarkable. 


Spleen: Firm, hemorrhagic, with adherent hematoma, small 
in size (3 X 2 cm) relative to weight of animal. 


Kidneys: Dorsoventrally flattened, multilobate, loosely 
encapsulated, typical cetacean gross morphology. Prominent 
granular yellow tubular deposit limited to the papillae, 
produced bright yellow papillae in all lobes. 


Ureters and Bladder: Unremarkable. 200 ml of clear yellow 
urine, 


Adrenal Glands: Hemorrhagic, small, corticomedullary divi- 
sen effaced grossly. Non-hemorrhagic areas were light brown 
n color. 


Pelvic Genitalia: Bicornuate uterus with immature smal] 
ovaries. Endometrium and endosatpinx unremarkable. 


Lymph Nodes: Many hilar and periaortic nodes showed post- 
mortem pneumatosis. 


Brain: Dura and leptomeninges thin and translucent. No 
gross exudate, hemorrhage or malacia. 
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Microscopic Description 


ee aa 


Heart: Left ventricle through mitral valve ring, left 
apex and right ventricle are obtained. There are no lesions 
in epicardium, endocardium, myofibers or vessels. 





luna: Sections of right and left luna demonstrate numerous 
small abscesses, some with young, proliferating fibrous tissue 
at the borders, others quite acute. The abscesses contain 
masses of necrotic PMN and eosinophilic, refractile fragments 
with a linear substructure ~~ obvious foreian bodies resembling 
striated muscle. Dense masses of phagocytic cells and hyaline 
membranes Surround younger aoscesses. 


Adjacent luna shows congestion and the alveotar spaces are 
filled with lysed, desquamated alveolar cells and a foamy 
transudate. Older foci of scarring suqgest healed abscesses, 
Marked pleural fibrosis in these areas. Histiocytic granulo- 
mata with small 0.5~u intracytoplasmic, periodic-acid-Schifft 
parasites. 


liver: Well-ordered, tvo-layer liver plates and an unremark- 
able architecture. Minute foci of hepatic necrosis, with pyk- 
notic nuclei, eosinophilic vacuolated and/or lysed fragments 
of hepatocytes associated with PMN. Pare cells contain inclu- 
sions similar to the histiocvtic oaranulomata in the lung. 
larger portal triads show scant lymphocytoid infiltrate with 
occasional PMN, with extension into adjacent periportal lobule. 
Common bile duct mucosa and wall unremarkable. 


Pancreas: Unremarkable, exocrine acini and islets, head and 


wos i 


splenic portions examined. 


Thyroid and minute thymic fragment in thyroid capsule, unre- 
markable. 


Adrenal Glands: Numerous small, punctate hemorrhages and 


| SL 


focal areas of early microabscess formation as well as diffuse 
PMN infiltrate. 


Skin: punctate snout (beak) pustule. Section demonstrates a 
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smali acute microabscess in the papillary corium extending 
into the overlying epidermis. There is focal acantholysis and 
spongiosis, with reactive changes about a minute defect in the 
enidermis itself. 


Blubber fat necrosis: Tetracycline injection site section 
reveals a larae area of coanqulative necrosis, with ahosted 
adipose tissue devoid of nuclei, surrounded by a dense maraqinal 


zone of PMN and a more peripheral zone of early scant fibroplasia. 
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Paralarynqeal-ventricular abscess: Section reveals an 
abscess undermining an intact pseudostratified respiratory- 
type epithelium with mucinous elements but no cilia. This 
apparently represents supralarynaeal epithelium of the vesti- 
bule. Most of the abscess is intraluminal. 


Pelvic Genitalia: Uterine corpus, infantile Salpinx and 
ovary with numerous primordial follicles and a prominent 
rete testis in the ovarian hilum, no pathology. 


Kidneys: Unremarkable cetacean architecture. Distal collect- 
ina ducts in papilla show qranularn amorphous, gray, crystalline 
deposits without phagocytic reaction of tubular epithelium. 


Cccasional qlomeruli with distended canillary loops and 
microthrombi. Microthrombus is also seen in a renal venule. 


spleen: Acute and chronic splenitis. Diffuse peritrabecular 
fibrosis, sinusoids shrunken, subcapsular organizing recent 
hemorrhages, pericapsular hematoma. Focal ciusters of meqa- 
karyocytes. 


Periaortic Lymph Nodes: Numerous small follicles, but without 
zone of maturing Tymphocytes. OSiffuse infiltrate with PMN ~-- 


numerous postmortem pneumatosis spaces. 


Discussion 


Death was caused by severe aspiration bronchopneumonia with 
resultant bacterial septicemia. A single organism, Citrobacter, 
was cultured from the heart blood, and appears to be primarily 
responsible for the sepsis. The multiple, punctate, cutaneous 
pustules, grossly evident as white pinpoints surrounded by 
halos, represent metastatic microabscesses secondary to septi- 
cemia. Microscopically, similar microabscesses and hemorrhages 
are visible in the spleen and adrenal alands, and taken together, 
suggest a typical pattern of aram-negqative sepsis and shock. 

The latter condition is reflected by the 5.8 ma 4% creatinine 
and urate deposits in the renal papillae (pre-renal azotemia). 


The probable source of the bacteremia is the muitiple pul- 
monary abscesses. These and the left paralaryngeal abscess 
contain a variable number of refractile, eosinophilic fragments 
resembling striated muscle, and along with the haphazard abscess 
distribution in the lung, imply an aspiration pneumonitis. Des-~ 
quamation and lysis of alveolar-lining cells, together with a 
right ventricular sodium level of 125 mEq/L implicate drowning 
as the terminal event. 
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The numerous, lTarae, semiconfluent areas of green, fluores- 
cent fat necrosis aiona the dorsolateral paravertebral blubber, 
associated with hemorrhaqic needle-tracks, were a sianificant 
contributory cause of debility in this animai. So extensive 
was the necrosis that a peculiar induration was imparted to 
the tail. Microscopically, a coagulative (non-liquifactive) 
fat necrosis was apparent, with an intense inflammatory reaction 
at the border of the lesion. These areas rarely bordered on 
the actual paravertebral muscle: they were essentially limited 
to the blubber. In view of the therapeutic regimen employed, 
it seems clear that the tetracycline injections induced the 
necrosis. Most tetracyclines are rather acidic (e.q., oral 
tetracycline HC] has a pH of 1.0) and the coagulative fat necro- 
Sis is consistent with the exposure of tissue to a weak acid. 


The pattern of antibiotic resistance exhibited by the oraqanisms 
cultured at autopsy (Anpendix II) reflects chronic exposure to 
tetracycline and chloramphenicol -- that is, the organism ac- 
quired the resistance as an adaptive mechanism. The fact that 
the major route of delivery -- inadvertently into blubber -- 
was ineffective, as proved by its briaht tetracycline fluores- 
cence, would only increase the likelihood of antibiotic resis- 
tance: The organism would not be exposed to bactericidal levels 
of antibiotic, since the majority of the injected portion would 
remain in the fat. 


A powerful synthetic alucocorticoid, dexamethasone on a 
@é ma/day basis is equivalent to a maximum dose in humans (cal- 
culated in terms of % body water). <A dose of 6 mg/day is there- 
fore three times the maximum dose in humans. The known anti- 
inflammatory, lymphopenic and immunosuppressive properties of 
glucocorticcids do not suaqgest a role for these drugs in bac- 
terial praphylaxis. On the contrary, experience with humans 
suqgests that high doses of glucocorticoids, especially in con- 
junction with broad-spectrum antibiotics such as tetracycline 
and chloramphenicol, favor the chance of infection and result 
in a resistant oraanism. Pseudomonas aeruginosa, and in parti- 
cular Citrobacter, are virtually never primary pathogens in 
man, but rather they cause infection in the debilitated and 
in individuals with immunotogic depression. That Citrobacter 
induced fatal seousis in the present case suqgests that some 
dearee of debility and/or immunologic depression had occurred. 
The dexamethasone therapy doubtless contributed to immunologic 
depression in this animal, probably acting synergistically 
with the tetracycline-induced blubber necrosis and nutritional 
Problems in an tmmature animal. 











Review of my incomplete tissue sections from the second Susu 
(R68.3948), which died on 12/11/68, and the autopsy report on 
the same animal by D. N. Taylor of the California Department 
of Public Health (L-2295), suqgest very similar, perhaps almost 
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identical pathologic mechanisms in both animals. Susu #2 

also had extensive areas of tetracycline-induced fat necrosis, 
multiple pulmonary abscesses, adrenal and cutaneous hemorrhage, 
and microabscesses. These data strongly imply that it would 

be profitable to alter the therapeutic reqimen for future 

Susu in the following ways: 


1) Delete prophylactic corticosteroids. 

2) Delete prophylactic antibiotic therapy, or obtain blood 
cultures and in vitro sensitivity tests before 
instituting antibiotic therapy when it becomes 
clinically necessary. Re-~evaluate antibiotic therapy 
in treatment of feeding difficulties. 


3) Avoid parenteral injections into blubber. 


Addenda to follow. . 
1. Brain (Drs. DeGroot and (su. R. renter 
2. Eye (Dr. Lagios) 


3. Identity of intracellular parasite in lung 
histiocytic granulomata. 






Prosector: Lagios, 





This autopsy was reviewed by Charles Gamble, M.D. (Anatomic 
Patholoay) and Steven Cohen, M.D. (Infectious Disease Consultant, 
Clinical Pathology and Laboratory Medicine). 
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Ocular Histology of Platanista Gangetica 


GENERAL 


This is a part of a study of the blind river dolphin. These 
eyes were obtained from a Specimen 59 pounds in weight, 


Specimen #1 was obtained approximately 24 hours after death. 
Specimen #2 was obtained approximately one hour after death, 


GROSS DESCRIPTION 


Specimen # | 


This consists of a large segment of greyish skin about 3 cm. 
in dtameter which descends to a central crater-lfike dimple. 
This specimen extends posterior to the plane of the skin 
approximately 3 cm., and tapers to a blunt point; the cone of 
tissue posterior to the pigmented skin is generally fatty in 
character, The specimen is cut across the axis of the cone 
(representing, therefore, a cross section of the posterior 
orbital contents) as specimen iA. It is cut in the axis 

of the cone, representing, then, an anterior-posterior section 
of the eye and orbital contents as specimen {B. 


Specimen. #2 


This is an ovoid specimen with a distinct iris and pup i | 

seen through a 5 mm. cornea. What appears to be sclera 

extends then posteriorly 2 cm., in anterior-posterior dimension, 
and 1.5 cm. in the plane horizontal to the iris, Centra! 
secttons are taken of this specimen. Photographs are taken 

of both gross specimens. 


MICROSCOPIC DESCRIPTION 
Section IA 


The specimen consists of a dense fibrous sheath, cut across, 
and containing extra-ocular muscle, fat, nerves, and the 


optic nerve. The fatter is slightly less than | mm. in dia- 
meter and ts surrounded by a thin definite pia-arachnoid and 
dural tayer. There is pigment in these sheaths. The nerve 


itself has not the fascicular arrangement of the human optic 
nerve, but fs a random distribution of axone sheaths of widely 
varying diameter. 
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Specimen 1B 


This consists of the orbital contents from the right side. 
A thick layer of keratinized skin deeply pigmented in its 


basal layers is seen to dip inwardly to a central dimpite and 
then extend horizontally, ‘creating tid-like structures 
anteriorly. In the fornix of the sac, homologous to the 


conjunctival sac of other animals, are mucous glands. 
Postertorly the epithelium then reflects posteriorly over 

a fibrous layer and becomes stratified columnar in character, 
and then on to the cornea where a typical squamous epithelial 


layer approximately t0 some layers thick is present, The fid 
structure contatns muscle fibers in great abundance, and a 
tear-like gland is seen to enter into one fornix, 


The corneal stroma is 2 to 3/10 mm, thick, avascular, and 


highly cellular. No Bowman’s membrane is identified, 
Descemet’s membrane is extremely thin and stains similar to 
the stroma. A definite and continuous endothelia! ftayer is 


present. The iris is highly pigmented, approximately 2/10 mm, 
in thickness, and separated from the posterior cornea by a 
slit-like anterior chamber, This is continuous peripherally 
to a small ciliary body with pigmented and unpigmented 
epithelium. Attached to the ciliary body on each side is 

the remnant of the lens which is a cellular membrane without 
definite cuticular character enclosing at intervals Fragments 
of lens material, most of which are in Morgagnian globule 
form. The retina is detached artifactitiously, and there 

is much autolysis of rods and cones in this specimen which 

is a day old. However, there is a well-developed and highly 
cellular retina of the typical vertebrate layertng, and 
numerous gang!ton cells are present. The retinal pigment 
epithelium has a continuous layer with very faint pigment 
granules overlain by highly~pigmented and vascular choroidal 
and scleral layers. These posterior tunics of the eye extend 
from the ciliary body region posteriorly in a V or cone 
Fashion to the exit of the optic nerve, and the total anterior- 
posterior extent of the cone-shaped eye is approximately 

6 mm. 


Specimen 2 


This specimen is the same as the fellow eye in all important 
regards. There is somewhat better preservation of the rod 
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and cone layer, with predominantly cone-shaped elements 
present. The outer nuclear layer is 10 to 12 cells thick, 
and the outer plexiform jayer its extremely thin. This 
characteristic is the same from the optic-nerve to the 
periphery of the retina at the ciliary body. The pars plana 
ciliaris ts extremely short. 


COMMENT 


These eyes are markedly rudimentary, and quite incapable of 
forming an optical itmage by virtue of the complete coverage 

of the cornea by the lids, by virtue of the flat nature of the 
cornea, and by virtue of the absence of an effective fens, 
with degeneration and absorption of the Jens fibers. 


The retina is adapted as a light-gathering rather than image- 
resolving structure, despite the apparent cone nature of 

the receptor layer. It seems doubtful that light could reach 
the retina because of the dense pigmentation of the overlying 
skin and “lids”; however, the substantial muscle layer in 

the posterior orbit connected to these [lids through tendon- 
[ike strands would indicate that the [ids may tndeed be able 
to be opened, and the sphincter-l!ike arrangement of muscle 
Fibers in the [td may indicate that the Itds close, Thus, 


the behavioral! finding of no response to light may, in nature, 
be otherwise. On balance, teleology would require, there- 
fore, that one presume the eyes act at least as light sensors. 


Alan B, Scott, M.D. 


ABS -bm 


February [9, {1969 


30 





= 
XIV, SPECIES RELATIONSHIPS WITHIN 
THE FRESHWATER DOLPHIN FAMILY PLATANISTIDAE 


The four species of Platanistids have been placed in three 
subfamilies: The Chinese Lipotes, the white flag dolphin from 
Tung Ting Lake, shares the subfamily Iniinae with the Amazon 
dolphin, Inia geoffrensis; the blind river dolphin and the La 
Plata dolphin have each been given individual subfamilies, 
Platanistinae and Pontoporiinae. 

As a result of the field and aquarium work described in 
this report, it is suggested that the Lipotes will undoubtedly 
prove to be a side swimmer like Platanista. This might also 
be indicated by the excessive asymmetry reported in the only 
anatomical study made of Lipotes (Hinton, M. A. C., 1936; Proc. 
Linn, Soc, London; pp. 183-184), Lipotes and Platanista both 
have elongate rectanguler blowholes whereas Inia and Pontoporia 
do not, Platanista has a bony expansion of the maxillary which 
extends into the melon on both sides of the blowhole. Lipotes 
has vestigial bones around the blowhole. Inia Lacks these bones, 
as does Pontoporia, Inia is an upside down swimmer, It swims 
in a normal manner except when live food is in the area, when 
it flips over on its back, This probably enables Inia to use 
its echolocation more effectively. Nothing is known about the 
swimming of Pontoporia. 

If this sideswimmer hypothesis for Lipotes holds, then it, 
like Platanista, will probably have a short intestinal tract of 
less than 25 feet, rather than an elongate tract of more than 


90 feet such as is found in Inia. 
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Geographically, it would seem logical that Platanista and 
Lipotes should show a closer relationship to each other than 
either should to a South American species more than 11,000 
miles away. Hence, if Lipotes does turn out to be a short- 
gutted side swimmer, then this species could move into the 
subfamily Platanistinae along with the susu; Inia and Ponto~ 


poria would then have their own individual subfamilies. 
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NORMAL SIDE-SWIMMING POSITION OF SUSU, OR BLIND RIVER DOLPHIN. NOTE THAT 
RIGHT FLIPPER ALMOST TOUCHES BOTTOM AND THAT TAIL IS HIGHER THAN HEAD. 
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ABRASION TO LOWER JAW CAUSED BY TETHER 








JAW TETHER USED ON SUSU AND CATFISH SUSU RECEIVING THERAPEUTIC SHOT IN HOLD- ns 
USED AS BAIT FOR CAPTURE ING DITCH. REAR: EXPEDITION FLAGSHIP 
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RECUPERATIVE HOLDING TANK, TOKYO 
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ARRIVAL AT STEINHART AQUARIUM 
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"A SMELT SLIDES DOWN THE GULLET 
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AND OPEN POSITION OF JAWS SHOWING INTERMESHING OF NEEDLE SHARP TEETH 
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GLOSE-UP OF ELONGATE BLOWHOLE 
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SECTION OF SKIN AND BLUBBER SHOWING 
UNABSORBED TETRACYCLINE 





8S 


ee 





NV 


VENTRAL VIEW OF BRAIN (65 gm, post fixation) FROM 43-POUND 
FEMALE SUSU, OR BLIND RIVER DOLPHIN (DOLPHIN #3). NOTE 
LARGE LATERAL BRANCHES OF EIGHTH CRANIAL, OR ACOUSTIC, NERVE. 


| 
J. P, E. CUCUEL, D. V. M. 
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BERKELEY DOG AND CAT HOSPITAL 
2126 HASTE STREET 
BERKELEY, CALIFORNIA 94704 


February 4, 1969 


Dr. Earl S&S. Herald, Associate Director 
Steinhart Aquarium 

Golden Gate Park 

San Francisco, California 94118 


Dear Barl: 


I am writing in response to the postmortem report on fresh water dolphin number 
3, R68=-4027. I feel that Dr. Lagios is to be complimented on his thorough work- 
up of this case. I do however, wish to comment on several of his a posteriori 
conclusions and recommendations that follow the report. While I don't want to 
beat a dead horse, I think some rebuttal is indicated. Forensic pathology, by 
its very nature, must adhere to factual evidence rather than inference, 


First, the inhalation or aspiration pneumonia did not result from the antibiotic 
and/or adrenocorticosteroid therapy administered to the dolphins(s). 


Second, while both Pseudomonas sppe and Citrobacter spp. are infrequentiy impli- 
cated as primary disease pathogens, the former is a ubiquitous organism always 
ready to gain an opportunistic foothold. Both organisms are potentially present 
in the fish fed to marine mammals. , | 


Third, the pH of injectable oxytetracycline used in the dolphins was checked and 
found on replicate lots to be somewhere between a minimum of 6.1] and a maximum 
of 6255. This, considering the log scale for pH values, is a far cry from an 
inferred pH of 1.0 


As I have already stated, the recommended dosage (therapeutic) for Azium solu-= 
tion (dexamethasone) according to Schering's data for domestic animals was not 
exceeded. Perhaps the pharmocologic dosage for man over a short course was 
approximated or even exceeded, but, unfortunately, there just is no data for 


Platanista gangetica. 


As you will recall, the overwhelming consensus of those veterinarians attending 
tne recent S8eKeI. symposium, whose practice is either confined to or mostly en= 
compassing captive aquatic mammalian medicine was to use both antibiotic therapy 
including oxytetracycline and adrenocorticosteroid therapy using mainly dexa- 
methsonee This was the opinion of most of the men charged with the transport 
and health of these species. : 


- Sincerely yours, 





FLF sm Fredric Le Frye; D.V.M. 
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